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ANNOTATION

The qualification work is devoted to the research to develop the composition
of antibacterial soap, the active pharmaceutical ingredient of which is a complex of
essential oils of cedar, chamomile, and orange.

The qualification work is set out on 48 pages of typewritten text, consists of
an introduction, three chapters, general conclusions, a list of references and 2
appendices. The bibliography contains 40 sources. The work is illustrated with 8
tables and 7 figures.

Key words: soap, antibacterial, cedar essential oil, chamomile essential oil,

orange essential oil, technology.

AHOTANISA

Kpamidikamiitna po6oTta NpUCBSIYEHA TOCTIIKEHHSIM 3 PO3POOKH CKIady
aHTHOAKTEepI1aJIbHOTO MUJIA, aKTUBHUM (apMalleBTUUHUM I1HTPEIIEHTOM SIKOTO €
KOMILIEKC ehipHUX 0TIl KeIpy, POMAIIKH Ta aleIbCHHY .

Kpamidikamiitna po6Gorta BukiageHa Ha 48 cTopiHKax MaIIMHOIHCHOTO
TEKCTY, CKJIaIa€ThCsl 31 BCTYIy, TPhOX PO3/LIIB, 3arajlLHUX BHCHOBKIB, CIHCKY
BUKOPHUCTAHUX JIITEPATYPHUX Kepes 1 2* mogatkiB. CIIUCOK JIiTepaTypu MICTHTh
40 mxepen. Pobora imoctpoBana 8" TabnuisiMu ta /M pUCyHKaMH.

Knrwouosi cnosa: muno, antubakrepianbHuil, edipHa omist keapy, edipHa omis

pomariku, edipHa oJisl aneIbCUHY, TEXHOIOT1s.
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INTRODUCTION

Actuality of the topic. Healthcare-associated infections affect hundreds of
millions of people worldwide each year. Hands are the main route of transmission
of microorganisms in health care. Therefore, hand hygiene is the main preventive
measure for patients against the transmission of infections when providing them
with medical care.

Millions of microbes constantly live on our hands, most of them are not
dangerous for our health, but some are the cause of various diseases such as colds,
flu, stomach upset, possible infectious skin diseases. When we forget or simply do
not want to wash our hands, we become involuntary carriers of these
microorganisms.

The following types of hand skin microflora are distinguished: resident flora
(microorganisms constantly live on the skin and protect it); infectious flora
(causing agents of skin infections); transient flora (causing agents of nosocomial
infections).

Timely hand washing helps to remove the microorganisms of the transient
microflora of the skin of the hands, before dangerous microbes reach another
person or surface.

In modern conditions of the spread of respiratory diseases, hand hygiene
requires a responsible approach from both medical and pharmacy workers and
patients. Compared to ordinary soap, antibacterial soap has many advantages as a
reliable barrier to the entry of pathogens of viral and infectious diseases. On the
other hand, the constant use of antiseptics leads to a violation of the natural
microbiological balance of the skin and the habituation of the pathogenic
microflora to the antibacterial agent. Therefore, it is extremely important to use
products of natural origin, namely essential oils, to treat the skin of the hands in
order to ensure a powerful antibacterial effect with minimal damage to the natural
microflora of the hands and the absence of the problem of habituation among

pathogens.
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The aim of our work is to develop the composition of antibacterial soap
based on ingredients of natural origin, where the active pharmaceutical ingredients
are a mixture of essential oils of cedar, chamomile and orange.

Tasks of the study

To achieve the aim, the following tasks were set:

¢ to study modern recommendations for hygienic treatment of hands;

e to analyze the range of products in the form of soap with antibacterial
properties;

e to develop the composition of antibacterial soap with a complex of
essential oils;

e to justify the technology of manufacturing soap of the proposed
composition.

Object of study. Pharmaceutical development of antibacterial soap based on
ingredients of natural origin, where the active pharmaceutical ingredients are a
mixture of essential oils of cedar, chamomile and orange.

Subject of study. Development of an antibacterial soap composition based
on ingredients of natural origin, where the active pharmaceutical ingredients are a
mixture of essential oils of cedar, chamomile and orange.

Methods of research. When solving the tasks set in the qualification work,
bibliosemantic,  well-known  organoleptic ~ (appearance, smell, color),
organizational, economic and mathematical (statistical processing of results)
research methods were used, which allow to objectively evaluate the qualitative
and quantitative indicators of the investigated soap samples on based on
experimentally obtained and statistically processed results.

Practical significance of the obtained results. A medicinal and cosmetic
product with an antibacterial effect based on a complex of essential oils of cedar,
chamomile and orange in the form of soap is offered.

Implementation of results and publication. Based on the materials of the

qualification work, 1 thesis was published (see Appendix A).



Structure and scope of qualification work.

The qualification work is laid out on 48 pages of typewritten text, consists of
an introduction, three sections, general conclusions, a list of reference literary
sources and 2 appendices. The bibliography contains 40 sources. The work is

illustrated with 8 tables and 7 figures.



CHAPTER 1

HAND HYGIENE: RECOMMENDATIONS FOR HEALTHCARE
WORKERS AND PATIENTS

1.1 Peculiarities of hand hygiene of medical and pharmaceutical
workers

Hygiene is one of the oldest areas of medical knowledge, a science whose
purpose is health protection and prevention of human diseases. This is the science
of preserving, strengthening and improving the health of society.

The main tasks of hygiene are the study of the interaction of the human body
with the environment and the influence of various natural and social factors on it,
aimed at preventing diseases, strengthening health, and prolonging human life.

Special attention is paid to hand hygiene in medical and preventive
institutions. The hands of medical personnel are one of the key factors in the
transmission of pathogenic microorganisms both from medical personnel to
patients and from patients to medical personnel [38-40].

Hand treatment (washing and disinfection) is one of the most effective
measures for the prevention of infections, which ensures the protection of both
medical personnel and patients.

Microorganisms in health care facilities can be transmitted through direct
and indirect contact of medical personnel with patients. Moreover, under the
conditions of a hospital, it is the direct contact of the medical staff with the patient
that plays a major role in the transmission of infections.

All microorganisms found on the skin of the hands are divided into 2
categories: transient and resident microflora.

Transient microflora is represented by microorganisms that colonize the
surface layers of the skin and has the greatest epidemiological significance. It is
often acquired by medical personnel as a result of direct contact with the patient or

contaminated environmental objects near patients. It is the transient microflora that
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Is most often responsible for the development of infections associated with the
provision of medical care in a nursing home.

Representatives of the transient microflora live on the skin of the hands for a
short time, in some cases it is more than 24 hours. They can be easily removed by
ordinary hand washing, and even more so when washing/treating hands with
antiseptic agents. When the skin of the hands is damaged, including as a result of
the use of inadequate hand washing and disinfection methods, transient
microorganisms are able to colonize the skin for a long time, forming a new, much
more dangerous resident microflora.

The resident microflora is represented by microorganisms that colonize the
deeper layers of the skin, including sebaceous and sweat glands, as well as hair
follicles. Its composition depends on many factors: localization, age, gender,
profession, expressiveness of hair growth, humidity, temperature and pH of the
skin, its hygienic condition, the presence of skin pathology and somatic diseases,
as well as the season.

The largest number of resident microorganisms of the skin of the hands is
found around the nails and under the nails and, to a lesser extent, in the spaces
between the fingers [39, 40].

General requirements for hand hygiene:

» it is recommended that the nails be cut short at the level of the
fingertips, without varnish coating and cracks on the surface of the
nails, without false nails;

» Dbracelets, watches, rings are removed before hand treatment;

* in the room where hand treatment is carried out, the washbasin is
located in an easily accessible place, equipped with a faucet with cold
and hot water and a mixer, which should preferably be operated
without touching hands, and the water jet should be directed directly

into the drain siphon to prevent splashing of water.
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treatment is: hygienic washing, hygienic hand antiseptic, ordinary

washing, surgical treatment, which includes ordinary washing and surgical

antiseptic.

Hygienic treatment of hands includes the usual washing of hands with water

and ordinary (non-antimicrobial) soap and hygienic hand antiseptic, i.e. rubbing an

alcohol antiseptic, without the use of water, into the skin of the hands in order to

reduce the number of microorganisms on the skin of the hands.

Regular hand washing with a non-antimicrobial detergent is recommended:

at the beginning and end of the working day;

before preparing and serving food;

always before treatment with an antiseptic, when the hands are clearly
dirty;

after using the toilet;

in all other cases in the absence of risk of infection or special
instructions [39, 40].

Hygienic hand antiseptic is recommended before:

entrance to aseptic premises (preoperative, sterilization departments,
resuscitation department, etc.);

performing invasive interventions

activities that may cause infection

every direct contact with patients;

transition from an infected to a non-infected part of the patient's body;
contact with sterile material and instruments;

using gloves.

contact with contaminated objects, liquids or surfaces;
contact with introduced drains, catheters or with the place of their
introduction;

every contact with wounds;
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e every contact with patients;
e removing gloves;
e using the toilet.
Normal washing is intended exclusively for mechanical cleaning of hands,
while dirt, sweat, partially washed away spore-forming bacteria, as well as
partially other transient microorganisms are removed from the hands [38].

Hyaienic antiseptic

The standard method of rubbing an antiseptic contains 6 stages. Each stage
Is repeated at least 5 times.

Antiseptic in the amount of at least 3 ml is poured into the hollow of a dry
palm and vigorously rubbed into the skin of the hands and wrists for 30 seconds. is
regulated. The last portion of the antiseptic is rubbed until completely dry. Wiping
hands is not allowed.

When performing hand treatment, the presence of the so-called “critical”
areas of the hands that are insufficiently moistened with antiseptic is taken into
account: thumbs, fingertips, interdigital areas, nails, peri-nail ridges, and under-nail
areas. The surfaces of the thumb and the tips of the fingers are treated most
carefully, since the largest number of bacteria is concentrated there.

Among the errors of hygienic antiseptics, it is possible to rub the alcohol
antiseptic into hands wet from water, which reduces its effectiveness and
tolerability [38-40].

1.2 Peculiarities of patient hand hygiene

When should you wash your hands with soap and water?

After using the toilet, urinal or toilet seat.

If the hands are dirty in appearance.

Before eating or cooking.

If you have an infection caused by the bacteria clostridium difficile (C. diff)
Or norovirus.

After vomiting or expectorating sputum (mucus).

How to properly wash hands with soap and water?
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Wet your hands with warm water. If possible, use liquid soap. Take enough
soap to cover both hands.

Rub side to side until foam is formed. Scrub the foam on the back of your
hands, between your fingers, and around and under your nails.

Continue rubbing your hands for at least 20 seconds.

Wash your hands thoroughly under warm water.

Dry your hands with a paper towel.

Using a dry paper towel, turn off the faucet and open the toilet door if
necessary.

When should you treat your hands with an alcohol-based antiseptic??

In the absence of water and soap.

Leaving the hospital room and returning to it.

Before eating.

If you can't get out of bed, you can use the hand wipe in the package.

How to properly treat hands with an alcohol-containing antiseptic?

Take enough antiseptic to cover both hands.

Rub your hands thoroughly, then wipe the back of your hands, the area
between your fingers, and around and under your nails with antiseptic.

Continue rubbing your hands until they are dry. If you have used an amount
of antiseptic that is sufficient to kill the microorganisms, you need to rub your
hands for at least 20 seconds before you feel that your hands are dry. Do not rinse
your hands with water or dry them with a towel [39, 40].

1.3 Advantages of using essential oils in comparison with classic
antibacterial agents

Essential oils are a complex mixture of fragrant, volatile organic
compounds. There is a large number of published articles highlighting the
antimicrobial activity of various essential oils from different parts of the world.
Published scientific literature shows that essential oils have a wide range of
antibacterial, antifungal and even antiviral effects. It is also known that essential

oils inhibit the growth of drug-resistant strains of microbes that are even difficult
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to treat with conventional antibiotics. As for their mechanism of action, in fungal
pathogens, essential oils create a membrane potential across the cell wall and
disrupt ATP assembly, leading to cell wall damage. Essential oils can also destroy
the mitochondrial membrane, interfering with the path of the electron transport
system. In bacterial pathogens, essential oils primarily destabilize cellular
architecture, leading to disruption of membrane integrity, disrupting many cellular
activities, including energy production and membrane transport. Membrane rupture
caused by essential oils can lead to leakage of cellular components and loss of ions
[1,2, 4, 26, 27].

Cedar essential oil (fig. 1.1)

Fig. 1.1 Cedar: a — Atlas, b — Lebanese, ¢ — cedar essential oil

In ancient times, the name "cedar" belonged to the sacred Lebanese cedar
(Cedrus libani), from the aromatic wood of which temples were built (for example,
the temple of King Solomon in Jerusalem or the gate of the temples in ancient
Egypt), and resin was also used for religious incense. Nowadays, the natural
populations of the cedar of Lebanon are almost completely exterminated.

At the same time, in different areas, the name "cedar" was used for local
conifers with fragrant wood. For example, the Siberian pine (Pinus sibirica) is

called the "Siberian cedar”, in the USA and Mexico the Texas cedar is called the
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Mexican juniper (Juniperus mexicana), and the southern red cedar is called the
Virginian juniper (Juniperus virginiana).

At present, essential oils are used in the industry, which are called "cedar",
but are produced from the wood of different botanical classifications of plants:
Atlas cedar, Himalayan cedar, and some types of juniper, cypress, and cypress.
Common to these oils is the presence in their composition of the tricyclic
sesquiterpene alcohol cedrol (cedrol), which is a valuable component for the
perfume industry, where it and its derivatives are used as fixatives [12, 13, 15].

Varieties and their characteristics of cedar essential oil are described in the
table 1.1.

Table 1.1

Types of cedar essential oil by origin

Essential oil INCI Method_ of Description
production
A yellow or clear liquid with a
Cedrus : . .
: . Steam warm, mild, persistent balsamic
Atlas cedar oil | Atlantica L : :
: distillation odor with woody and resinous
Wood Qil
notes.
Light fluid oil from colorless to
: Cedrus yellowish color with persistent
Himalayan Steam :
cedar oil Deodora_ distillation aqd dry, woody-conlferoqs,
Wood Qil slightly smoky and balsamic,
with a faint spicy note, aroma.
Chinese cedar Cupres_sus Steam Vlscpus colorless,_ Ilght y(_allow
oil Funebris distillation or light brown liquid with a
Wood Qil mild, very persistent cedar smell.
Junlperus A viscous yellow liquid that has
Mexicana : :
: Steam a woody, fresh, bitter, balsamic,
Texas cedar oil | (Texas S o
distillation reminiscent of sandalwood, but
Cedarwood) .
Oil drier, aroma.
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Fields of application of cedar essential oil

In production:

perfumes - cedar has a clean woody aroma, slightly reminiscent of
sandalwood. It gives the perfume a dry taiga note and perfectly
balances the other components. The woody note of cedar is combined
with other woody accords, as well as with spices and flowers. Most
often, it sounds in the loop of the composition, being a fixer of the
smell. The cedar note is equally popular in both men’s and women’s
fragrances;

cosmetic products - it is used to enrich creams, tonics, shampoos,
rinses that are used for problem skin and hair, it increases blood flow
and helps tissue respiration. It is also used in cosmetology as a
rejuvenating agent that increases the tone and elasticity of the skin,
can be an excellent component in emollients for cleaning the skin
from crusts, various purulent manifestations. Aftershave creams for
men, mattifying products for oily skin, hair masks, ointments for
scratches and sores on the body are made with cedar essential oil. In
soap making, cedar oil is a frequent component of bath soap, as well

as shaving soap;

¢ household products - for flavoring cleaning products;

repellents - can be used in mosquito repellents.

In the beauty industry:

e Spa salons, beauty salons - used for the care of problematic, oily,

sagging and aging skin;

hairdressing is a good tonic essential oil for hair, it is considered an
effective panacea for alopecia in men and women. Helps with
dandruff, activates hair growth, is used to care for oily hair;

massage salons - used in massage or reflexology to correct the
psycho-emotional state. Effective for nourishing aroma massage of the

scalp.
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Sanitation:

e meditation halls, yoga centers - cedar oil calms well, relieves feelings
of anxiety, so it is great for meditation;

e weight correction centers - used in the treatment of obesity and
accompanying cellulite;

e dermatology - the oil disinfects the skin, eliminates inflammation and
irritation of the skin. It is recommended for acne, dermatitis, eczema,
against infectious, viral, mechanical damage to the skin, including in
the fight against post-allergic manifestations, all types of burns.

Aromatherapy and aroma design: used to relieve tension, anxiety, anger,
aggression and feelings of insecurity. Cedar oil has a calming effect, induces a
feeling of comfort and is recommended for insomnia, premenstrual syndrome.
Cedar is a fairly strong aphrodisiac that affects the sensual sphere almost as well as
the emotional sphere: it removes discomfort and stiffness, and gives confidence. It
is one of the best adaptogens for all occasions. It can be used by everyone who is
prone to meteorological influences, desynchronosis, for adaptation when moving
to other climatic zones. The aroma of cedar helps to create and opens a second
breath, is used to increase efficiency [12-15, 34].

Orange essential oil (Figc. 1.2)

Fig. 1.2 Orange (a) and orange essential oil (b)
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Orange essential oil (Oleum Citrus Sinensis) is an aromatic essential Orange
essential oil (Oleum Citrus Sinensis) is an aromatic essential oil made from the
peel of a sweet orange by cold pressing. Due to its rich composition and
aromatherapeutic effect, it can be widely used in the perfumery, cosmetic and
pharmaceutical industry, the beauty industry, specialized medical and wellness
centers, massage salons, baths and saunas. High-quality essential oil of sweet
orange does not contain preservatives, dyes and any chemical additives, it can be
used as an ingredient of natural, organic cosmetics, perfumes or used as a natural
flavoring oil, made from the peel of sweet orange by cold pressing method. Due to
its rich composition and aromatherapeutic effect, it can be widely used in the
perfumery, cosmetic and pharmaceutical industry, the beauty industry, specialized
medical and wellness centers, massage salons, baths and saunas. High-quality
sweet orange essential oil does not contain preservatives, dyes and any chemical
additives, it can be used as an ingredient in natural, organic cosmetics, perfumes or
used as a natural flavoring [26].
The characteristics of orange essential oil are given in the table 1.2.
Table 1.2

Characteristics of orange essential oil

INCI: Citrus Sinensis Peel Oil Expressed

Country of origin Brazil

Pressing the peel of a sweet orange (Citrus sinensis (L.)

Method of production Pers.), Rutacea family, without heating

Yellow, yellow-brown or orange colored liquid with a

Appearance )
PP characteristic orange smell

Fields of application of orange essential oil

In production:

e perfumes - the oil has a light, warm, sweet, spicy and refreshing

orange smell;
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e cosmetics - for the production and enrichment of creams, balms,
cosmetic oils, emulsions, lotions for the skin (restores and moisturizes
the epidermis, softens the skin, protects against external negative
influences), shampoos, balms, hair masks (helps fight) skin head),
anti-aging (smooths out wrinkles, gives the skin elasticity and a
healthy color) and anti-cellulite cosmetics, bath salts, soap (tones the
skin);

e household products - used for deodorizing candles, household
chemicals (removes unwanted odors, for example, tobacco, persistent
animal odor, disinfects the room).

In the beauty industry:

e Spa salons, beauty salons - orange oil in cosmetology is used for skin
care of all types, including normal and dry, especially keratinized;

e hairdressers - care for normal and oily hair;

e massage salons — used as part of massage mixtures, a very effective
anti-cellulite agent, dissolves fat plaques in problem areas, makes the
skin smooth, elastic and toned;

e solariums - effectively eliminates peeling of the skin after sunbathing
and helps to preserve the tan.

Sanitation:

e sports, gyms - thanks to its active acids, it removes toxins and excess
fluid from skin cells an order of magnitude faster than other similar
substances;

e baths and saunas — removes toxins, normalizes carbohydrate-fat
metabolism;

e dermatology - helps treat acne and dermatitis, cleans and tightens
pores, removes post-acne scars.

Aromatherapy and aroma design: perfectly aromatizes the air in the
premises, has a beneficial effect on the psycho-emotional state. It acts both

soothingly and refreshingly, stabilizes the mood, helps to cope with stress,
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Improves mood, instills confidence, invigorates, sets an optimistic mood, helps to
cope with physical and emotional stress [8, 9, 28].

Chamomile essential oil (fig. 1.3)

(=] 4
NEFERTITI i

Chamomile

100% Pure Essential Ol

Fig. 1.3 Medicinal chamomile (a) and chamomile essential oil (b)

Among all the variety of chamomile species, two types are mainly used as
essential oils: German chamomile (synonyms: medicinal, pharmacy, blue, German,
Hungarian) and Roman chamomile (synonyms: English, licorice).

Moroccan or wild chamomile (Ormenis multicaulis, Chamaemelum mixtum,
Anthemis mixta) is also sometimes used.

Botanical name of German chamomile: Matricaria chamomilla, Matricaria
recutita, Chamomilla recutita.

Botanical name of Roman chamomile: Anthemis nobilis, Chamaemelum
nobile. Both plants are common in Europe. Cultivated mainly in Hungary,
Belgium, France, Italy, Spain and the Balkans. Roman chamomile flowers are
usually larger than German chamomile [14].

Despite the botanical affinity, the essential oils from these types of
chamomile are radically different from each other in terms of their organoleptic
indicators. The aroma of Roman chamomile essential oil is painted in pleasant
floral-herbal tones with very tasty fruit shades (first of all, the aroma of an apple is

guessed); the color is light blue or light yellow, with a high degree of transparency.
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The essential oil of German chamomile is dark blue, with blue or purple shades,
viscous and almost opaque. Has a sharp balsamic-herbal aroma, much more
medicinal and less familiar than Roman chamomile.

The color of German chamomile essential oil is due to its most valuable
component called hamazulene (content - up to 15%), which is absent in the plant
itself and is formed at high temperatures in the process of steam distillation from
hamazulene carboxylic acid and its derivatives. With long-term storage,
hamazulene oxidizes, and the color of the dark blue oil turns green and then brown.
With such color changes, the oil loses its original therapeutic value. In such cases,
it is no longer recommended to use it for aromatherapy.

The chemical composition of Roman chamomile essential oil is significantly
different from that of German chamomile. Approximately 85% of it consists of
esters of angelic acid. It contains much less hamazulene (usually no more than 1%)
than German chamomile.

Three main properties of chamomile essential oil:

o A powerful sedative. Eliminates insomnia, normalizes sleep, making it
calm and deep. Relieves anxiety, nervousness, irritability,
overexcitement.

e |t has a strong analgesic and antispasmodic effect. Helps with
headaches and toothaches, migraines, muscle pains and spasms,
arthritis, rheumatism, as well as digestive disorders, painful
menstruation.

e An effective remedy for various skin diseases and lesions. It has a
strong wound-healing and regenerating effect. It is recommended for
use to relieve inflammation in burns, sunburns, and insect bites.
Suitable for slow-healing wounds, open ulcers, abscesses, and
infection caused by an ingrown nail. Effective in the treatment of
eczema, urticaria, acne, as well as dry and itchy skin.

The versatility and mildness of chamomile essential oil is partially offset by

a small disadvantage - its high cost.
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For what health problems is it used:

e Nervous system: nervous disorders, overexcitement, stress, insomnia,
headache, migraines.

e Digestive system: gastritis, diarrhea, flatulence, gastric and intestinal
colic.

e Musculoskeletal system: muscle pain, arthritis, rheumatism.

e Reproductive and excretory systems: cystitis, vaginitis, prostatitis,
PMS.

e Skin system: allergies, burns, cuts, blisters, psoriasis, eczema, herpes,
insect bites.

Skin care: all skin types, but primarily dry, sensitive, prone to redness and
itching, damaged skin.

Interesting facts about chamomile. Increasing the exposure of the plant to
sunlight significantly improves the quality of the essential oil. The more light the
plant receives, the more chamazulene will be in the composition of the essential
oil.

Chamomile is called a plant doctor because it has a healing effect on
surrounding plants.

Precautions. Do not use during the first trimester of pregnancy. Do not use
against the background of homeopathic treatment, since chamomile essential oil
cancels the effect of homeopathic drugs.

From the point of view of chemistry, it is surprising, but despite such serious
differences in chemical composition, color and aroma, the properties of essential

oils from two types of chamomile are very similar [5, 6, 17, 29].
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Conclusions to chapter 1

1. An analysis of literary data was carried out regarding national and
international recommendations for hygienic care of the skin of the hands of health
care personnel and patients. There are instructions on hygienic treatment of hands,

in particular, washing with detergents.
2. The perspective and expediency of using essential oils as a powerful
antibacterial agent and a substitute for classical antiseptics are analyzed. In
particular, the characteristics of essential oils of cedar, orange and chamomile are

given.



23
CHAPTER 2

OBJECTS AND METHODS OF RESEARCH

2.1 Objects of research

When researching the domestic antibacterial soap market, the existing
assortment was the object.

In the development of antibacterial soap with a complex of essential oils,
APIs and auxiliary substances approved for use in medical and pharmaceutical

practice were used.

Coconut oil (SPU 1.2, p. 470 — 471) — oily mass of white or almost white
color with a characteristic coconut smell. Practically not soluble in water, easily
soluble in methylene chloride and petroleum ether, very slightly soluble in 96%
alcohol, soluble in hydrophobic solvents. Melting point (23.0 — 26.0) °C, acid
value no more than 0.50, peroxide value no more than 5.0, unsaponifiable matter
no more than 1.0%.

Olive oil (EP, 01/2005:0518, p. 2136) — extra virgin olive oil is a fatty oil

obtained by cold pressing or other suitable mechanical means from the ripe pits of

Olea europaea L. A clear, yellow or greenish-yellow transparent liquid with a
characteristic odor, practically insoluble in alcohol, miscible with gasoline (50 °C
up to 70 °C).

Purified water (SPU 1.0, p. 308 — 309) — colorless, transparent, odorless and

tasteless liquid, pH 5.0 - 7.0. It was used as a solvent.

Sodium hydroxide (SPU 1.1, p. 411) — white crystalline mass in the form of

granules, sticks or plates. Dissolves in air, easily absorbs carbon dioxide from the
air. Very easily soluble in water P, easily soluble in 96% alcohol P.

Cedar essential oil (CAS Registry Number: 8000-27-9) — viscous liquid from

light yellow to pale brown in color; sometimes hardens at room temperature; has a

characteristic smell.
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Orange essential oil (CAS Number: 8008-57-9) — the oil has a fruity, sweet

smell. It has a yellowish tint. Orange ether contains a large amount of vitamins A,
C and B, as well as lemon and citral, which have an antioxidant effect.

Chamomile essential oil (BP, Vol. 3, p.1, Ph Eur monograph 1836) — blue

essential oil obtained by steam distillation from fresh or dried flower heads or
flowering tops of Matricaria recutita L. (Chamomilla recutita L. Rauschert). There
are 2 species of matricaria that are characterized as rich in bisabolol oxides or rich
in (-)-a-bisabolol.

All substances used met the requirements of the relevant regulatory
documentation [3, 7, 18, 23, 24].

2.2 Methods of research

The cost price was determined using well-known mathematical methods.

Statistical analysis of the research results was carried out in accordance with

the requirements of DFU 2.1, section 5.3 using methods of statistical and

mathematical analysis [31, 35, 36].

Conclusions to chapter 2

1. The properties of the research objects, in particular, the active
pharmaceutical ingredients (essential oils of cedar, orange, and chamomile) and
auxiliary substances (purified water, sodium hydroxide, olive oil, and coconut oil)
used in the experimental part are described.

2. The methods and conditions of conducting economic, physico-chemical,
pharmacotechnological tests, which were used in studying the properties of the

received soap samples, were selected and described.
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CHAPTER 3

DEVELOPMENT OF THE COMPOSITION OF ANTI-BACTERIAL SOAP
BASED ON A COMPLEX OF ESSENTIAL OILS

3.1 Study of the range of the domestic market of soap with an
antibacterial effect

According to the website https://markakachestva.ru/, the rating of

antibacterial soap was made up of the following products:
1. Dettol Reliable protection against bacteria
2. Safeguard Prolonged action

3. Absolut Gentle cleansing

Dettol (fig. 3.1)

’ '/’ﬁ 5‘;:«%

Purpose: antibacterial soap, 'bé’t@
S,
aromatization, moisturizing, cleaning SoftenSkin

Application time: universal
Classification: mass market
Country of TM: Great Britain
Made in: Poland

Safequard (fig. 3.2)

Purpose: antibacterial, cleaning

Application time: universal
Classification: mass market
Country of TM: USA
Made in: China

Fig. 3.2 Antibacterial soap Safeguard


https://markakachestva.ru/

Absolut (fig. 3.3) .?A..H -

Purpose: antibacterial, cleaning

Application time: universal ‘
Classification: mass market CIQSS’C/
TM country: RF

Made in: RF

Fig. 3.3 Antibacterial soap Absolut

The price variability (according to the website https://pn.com.ua/) for the

specified products is shown in the table 3.1.

Table 3.1
Fluctuations in price offers for antibacterial soap of selected brands
_ _ Price fluctuations, UAH _
Antibacterial soap : Quantity of offers
min max
Dettol 92.0 92.0 1
Safeguard 15.0 (for 90 g) 67.0 116
Absolut - - -

The determined price indicators will be used for a comparative assessment

with the cost price of the antibacterial soap being developed.

3.2 Justification of the composition of antibacterial soap with a complex
of essential oils

Cedar oil is a unique essence that has been used by people since ancient
Egypt. Cedar is mentioned in ancient manuscripts, where it is called a symbol of
abundance and fertility. There is talk about a wonderful tree in the Old Testament.
Noah's ark was built from gopher (that's what cedar was called in ancient times).
The wood was used for making sarcophagi, building palaces and temples.

At the end of the 18th century, the healing properties of cedar essential oil

were noted. Modern research has confirmed the claims of doctors of the past.



https://pn.com.ua/

27

Like all representatives of the Conifer family, cedar essential oil has
powerful antiseptic and antiviral properties. The properties of cedar essential oil
and its use depend on the chemical composition of the substance. Researchers
single out a large group of alcohols of the class of terpenes (cedrol), turpentine
hydrocarbons (cadinene); trace elements and vitamins (more of them are contained
in nut oil, but they are also present in essential oil).

Cedar essential oil has an effective anti-inflammatory, hormone-regulating,
diuretic, analgesic effect, eliminates tremors and nervous tremors, promotes quick
and effective wound healing and skin recovery after injuries, improves blood
circulation and increases work capacity.

It is also effective in the composition of hair care products with a
pronounced preventive effect (prevention of dandruff and hair loss).

Nevertheless, this essential oil has certain application features. When applied
directly to the skin, cedar essential oil usually causes a mild burning sensation.
There is practically no allergic reaction of the skin to it, but individual intolerance
to the smell may appear a few minutes after application.

Also, it cannot be taken simultaneously with alcohol, during a course of
chemotherapy, and by pregnant women.

Since cedar essential oil stimulates performance and increases activity, it
cannot be used in hyperactive states and increased anxiety.

Pine nut oil acts as a wound-healing and bactericidal agent for the skin.
Thanks to the large amount of vitamin E in the composition of the oil, the vitamin
of youth, the skin products perfectly remove dryness and peeling, making the skin
elastic and shiny. Small wrinkles will simply disappear after a few applications of
the cosmetic product with the miraculous oil of delicious walnut.

It is known that the essential oils presented on the market have additional
labeling indicating their composition and method of production [10, 21, 22].

The global standardization system ISO (International Organization for

Standardization) gives the following definition of essential oils:
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* 100% natural — oil essence that does not contain any synthetic additives,
emulsifying agents, mineral oils, etc.;

* 100% pure (pure) — essential oils that do not contain any other oil essences
added to this product. For example, if it is lavender oil, then no other types of
lavender oil (such as lavandin) are included in it;

* 100% complete (complete) - oil essence that has not undergone special
processing, patience has not been removed from it, or it has not been subjected to
appropriate purification, etc.

As additional labeling of essential oils, information on the method of their
production or the type of extractant is also indicated:

e extra - means that the essential oil has undergone only 1 round of
distillation, while usually plant raw materials undergo distillation 4
times;

e complete — a mixture obtained after the raw material was subjected to
distillation 4 times;

e (CO2 extract — essential oil obtained with the help of liquid carbon
dioxide; absolute essential oil obtained using volatile solvents;

e therapeutic grade — essential oil, which is used in the production of
medicinal products (usually such oils are covered by articles in the
pharmacopoeia of different countries).

Therefore, in order to determine the exact type of cedar oil for introduction
into the soap base, we studied the offers of the pharmaceutical market of Ukraine
In the position "cedar essential oil".

The assortment of cedar essential oil on the market is mostly represented by
the type of natural oil. At the same time, there are often no regulatory documents
or documents confirming the authenticity of the olil.

Among the offers of cedar oil, which has the appropriate accompanying
documentation (quality certificate, analytical sheet, etc.), CO2 type samples (table

3.2) and therapeutic grade (table 3.3) were found on the market.
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Table 3.2
CO2 quality indicators of cedar essential oil

Botanical name: Cedrus deodora

CAS # 8000-27-9

Country of Origin India

Description Viscous liquid from light yellow to pale brown
in color with a cedar smell

Solubility Soluble in alcohol and oil, insoluble in water

Specific weight 0.949-0.961 @ 20 °C

Optical rotation (-25°) - (-37°)

Refractive index 1.5030 - 1.5067 @ 20°C

Flash point >100°C

Storage conditions Store in a tightly closed, preferably full,
container. Protect from heat and light.

Storage temperature 10°C - 32°C

Type of extraction Supercritical CO; extraction

Atlas cedar and Himalayan cedar have been found to be the safest for
therapeutic use, have a more balsamic aroma, and are the only true cedars
commonly available. Texas cedar and Virginia cedar are actually junipers and,
while quite useful, differ in aroma and therapeutic value. Additionally, cedar leaf
oil (Thuja occidentalis, also known as American thuja, eastern thuja, eastern white
cedar, swamp cedar, or northern white cedar) comes from a type of cypress tree
that should be used very carefully or not at all because of its toxicity. [11, 16, 19,
20].
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Table 3.3

Quiality indicators of therapeutic grade cedar essential oil

Botanical name:

Cedrus deodora

CAS #

8000-27-9

Country of Origin

CIIA, Healing Solutions

Description Viscous liquid from light yellow to pale brown
in color with a cedar smell

Solubility Soluble in alcohol and oil, insoluble in water

Specific weight 0.949-0.961 @ 20 °C

Optical rotation

(-25°) - (-37%)

Refractive index

1.5030 — 1.5067 @ 20°C

Flash point

>100°C

Storage conditions

Store in a tightly closed, preferably full,

container. Protect from heat and light.

Storage temperature

10°C - 32°C

Type of extraction

100%  Pure Cedarwood Essential Oil,

Therapeutic Grade, Distilled

When processing literary sources, it was established that the use of cedar
essential oil is limited due to its high volatility and poor solubility in water. To
solve this problem, the authors prepared two types of oil-in-water cedar essential
oil emulsions, including cedar essential oil nanoemulsion (CEO-NE) and cedar
pickering essential oil emulsion (CEO-PE). CEO-NE with 5% surfactant had a
smaller particle size (135.14 + 1.1 nm) and a higher absolute zeta potential (32.75
mV) compared to CEO-PE (1% starch), whose particle size was 626.21 = 6.05 nm,
zeta potential was 27.58 mV. The stability of CEO-NE and CEO-PE was tested by
multiple light scattering, and the results showed that the turbiscan stability index
(TSI) value of CEO-NE was much lower than that of CEO-PE. CEO-NE and CEO-

PE exhibited higher free radical scavenging activity, iron-reducing power, and
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antibacterial ability than CEO itself. These results indicate that emulsification is a
feasible method to expand the application of CEO [21].

So, on the basis of the conducted research, it was established that for the
further development of soap with an antibacterial effect, it is advisable to use the
essential oil of the Atlas or Himalayan cedar, type therapeutic grade [32, 33].

It is known that essential oil of cedar belongs to oils with low volatility.
Possible options for combining cedar essential oil with other oils [10] are described
in table 3.4.

Table 3.4

Compatibility of cedar essential oil

Essential oil CyMICHICTP Ta JICTKICTb IHIIHMX eQIpHUX OJii

highly volatile | orange, bergamot, clary sage

Cedar essential oil (low middle volatile | cypress, juniper, chamomile, pine,

volatility) black pepper

low volatile jasmine, ginger

The classic scheme of preparing an aromatic composition involves mixing
essential oils with different volatility in equal proportions.

In order to strengthen the antibacterial effect of the soap we are developing,
it is advisable to add essential oils of chamomile and orange to the essential oil of
cedar. The combination of selected essential oils will provide a powerful
antibacterial effect, as well as have reparative and healing properties.

After processing the data of the scientific literature and recommendations for
the preparation of medical and cosmetic products, we proposed the following
composition of soap with an antibacterial effect based on API of natural origin
(table 3.5).
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Table 3.5
The composition of soap with an antibacterial effect is based on API of

natural origin

Ingredient Quantity, g
Coconut oil 13.5
Olive oil 52.0
Purified water (cooled) 24 mi
Sodium hydroxide 9.0
Cedarwood essential oil 0.5
Chamomile essential oil 0.5
Orange essential oil 0.5
Totally: 100.0

3.3. Justification of the technology for the production of antibacterial
soap with a complex of essential oils

The development of laboratory technology for the production of soap with a
complex of essential oils was carried out in accordance with the requirements of
the current legislation and guidelines for the preparation of medical and cosmetic
products [26, 30, 37].

The work was carried out under a fume cupboard.

[llustrations of the manufacturing process of antibacterial soap are shown in
fig. 3.4 a-d.

Stage 1. Purified water is cooled to a temperature of 8.0+£2.0°C and sodium
hydroxide is carefully added. Mix thoroughly and leave to cool to a temperature of
36+2.0°C (the process of dissolving sodium hydroxide is accompanied by heating,
so it will take time to cool).

Stage 2. Melt coconut oil at a temperature of 45.0+£2.0°C, add olive oil. Cool
to a temperature of 36+2.0°C.

Stage 3. When both mixtures have reached the same temperature (36+2.0°

C), the aqueous and oil phases are mixed (sodium hydroxide solution is carefully
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poured into the mixture of oils, mixed with a homogenizer until homogeneous).
Carefully add essential oils of cedar, chamomile and orange.

Stage 4. The resulting soap mass is poured into a silicone mold pre-
lubricated with 96% ethanol and covered with cling film. The form with the soap
mass is left at room temperature for 12 hours. Then the film is removed, the
finished soap is removed from the mold and left to dry for 1 hour.

The resulting soap is placed in a dry place for 2-4 weeks to mature.

e d
Fig. 3.4 The technological process of manufacturing antibacterial soap according to
the developed composition: a — introduction of sodium hydroxide to cooled purified

water; b — melting coconut oil; ¢ — introduction of essential oils; d — pouring soap
mass into a silicone mold

3.4. Calculation of the cost of antibacterial soap with a complex of
essential oils

According to the chosen composition of the mask, the number of necessary
ingredients and their cost on the Ukrainian market were calculated (based on the

data of the website https://medbrowse.com.ua).
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The composition of the finished soap with a mass of 100.0 was calculated
(table 3.6) [25, 36, 37].

Table 3.6
The cost of soap with an antibacterial effect based on API of natural
origin*

Ingredient Quantity, g Average cost, UAH
Coconut oil 13.5 52.20
Olive ail 52.0 66.90
Purified water (cooled) 24 ml 0.24
Sodium hydroxide 9.0 0.73
Cedarwood essential oil 0.5 2.78
Chamomile essential oil 0.5 58.55
Orange essential oil 0.5 12.0
Totally: 100.0 193.4

Note. * The cost of each component of the soap was calculated according to the price
offer for the substance in the leading sales networks and without the cost of the manufacturing
tariff.

That is, according to the calculations, the cost of 100.0 antibacterial soap of

the developed composition will be about UAH 193.4.
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Conclusions to chapter 3

1. The domestic assortment of antibacterial soap was studied. According to
the data of 2021, it was found that the best indicators have the trademarks Dettol
(reliable protection against bacteria), Safeguard (prolonged effect) and Absolut
(gentle cleaning). Price ranges from UAH 15 to UAH 92 have been set for these
positions. There is no brand of Absolut antibacterial soap produced in the RF on
the market.

2. Studies of the properties of different types of essential cedar oil have
established that for the further development of soap with an antibacterial effect, it
is advisable to use essential oil of the Atlas or Himalayan cedar, therapeutic grade.

3. Based on the analysis of data from the scientific literature on the
combination of essential oils, the final composition of antibacterial soap was
developed based on the essential oils of cedar, orange and chamomile.

4. For a sample of antibacterial soap of the developed composition, the cost

price was calculated, which amounted to UAH 193.4 per 100.0 g.
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GENERAL CONCLUSIONS

1. Literary sources on national and international recommendations for
hygienic care of the skin of the hands, both for the general population and for
health care workers, were analyzed. Instructions for hygienic hand treatment, in
particular, washing with detergents, are given. The prospective use of essential oils
of cedar, orange and chamomile as an antibacterial agent, which is not addictive
and can act as an alternative to known antibacterial components of synthetic origin,
was evaluated.

2. The characteristics of objects (essential oils of cedar, orange, chamomile,
(purified water, sodium hydroxide, olive oil and coconut oil)) and research
methods used in the experimental part are given.

3. The antibacterial soap market was analyzed. It was found that according
to the data of 2021, the best indicators in the rating of consumer characteristics are
the trademarks of Dettol (reliable protection against bacteria), Safeguard
(prolonged effect) and Absolut (gentle cleaning). There is no brand of Absolut
antibacterial soap produced in the Russian Federation on the market. Price offers
for Dettol and Safeguard range from UAH 15 to UAH 92,

4. When developing the composition of antibacterial soap based on a
complex of essential oils, data from the analysis of domestic and literary sources
were taken into account. It has been established that it is advisable to use essential
oil of the Atlas or Himalayan cedar, of the therapeutic grade type. To enhance the
antibacterial effect, cedar essential oil should be combined with chamomile and
orange essential oils.

5. The cost price of a sample of antibacterial soap of the developed

composition was UAH 193.4 per 100.0 g.



37
REFERENCES

1. Alvarez-Martinez, F. J., Barrajon-Catalan, E., Herranz-Lopez, M., &
Micol, V. (2021). Antibacterial plant compounds, extracts and essential oils: An
updated review on their effects and putative mechanisms of action. Phytomedicine
. international journal of phytotherapy and phytopharmacology, 90, 153626.
https://doi.org/10.1016/j.phymed.2021.153626

2. Basavegowda, N., & Baek, K. H. (2021). Synergistic Antioxidant and
Antibacterial Advantages of Essential Oils for Food Packaging Applications.
Biomolecules, 11(9), 1267. https://doi.org/10.3390/biom11091267

3. British Pharmacopoeia. URL: https://www.pharmacopoeia.com/the-

british-pharmacopoeia (Date of access: 10.09.2019).

4. Cho, T. J., Park, S. M., Yu, H., Seo, G. H., Kim, H. W,, Kim, S. A, &
Rhee, M. S. (2020). Recent Advances in the Application of Antibacterial
Complexes Using Essential Oils. Molecules (Basel, Switzerland), 25(7), 1752.
https://doi.org/10.3390/molecules25071752

5. Das, S., Horvath, B., Safranko, S., Joki¢, S., Széchenyi, A., & Kdszegi,
T. (2019). Antimicrobial Activity of Chamomile Essential Oil: Effect of Different
Formulations. Molecules (Basel, Switzerland), 24(23), 4321.
https://doi.org/10.3390/molecules24234321

6. Ebrahimi, H., Mardani, A., Basirinezhad, M. H., Hamidzadeh, A., &

Eskandari, F. (2021). The effects of Lavender and Chamomile essential oil

Iinhalation aromatherapy on depression, anxiety and stress in older community-
dwelling people: A randomized controlled trial. Explore (New York, N.Y.), S1550-
8307(21)00001-X. Advance online publication.
https://doi.org/10.1016/j.explore.2020.12.012

7. European Pharmacopoeia. 8th ed. Strasbourg : Council of Europe, 2015.
6111 p.

8. Geraci, A., Di Stefano, V., Di Martino, E., Schillaci, D., & Schicchi, R.

(2017). Essential oil components of orange peels and antimicrobial


https://doi.org/10.1016/j.phymed.2021.153626
https://doi.org/10.3390/biom11091267
https://doi.org/10.3390/molecules25071752
https://doi.org/10.3390/molecules24234321
https://doi.org/10.1016/j.explore.2020.12.012

38
activity. Natural product research, 31(6), 653-659.
https://doi.org/10.1080/14786419.2016.1219860
9. Gonzalez-Mas, M. C., Rambla, J. L., Lopez-Gresa, M. P., Blazquez, M.
A., & Granell, A. (2019). Volatile Compounds in Citrus Essential Oils: A
Comprehensive Review. Frontiers in plant science, 10, 12.
https://doi.org/10.3389/fpls.2019.00012

10. https://www.vivasan-ukraine.com.ua/articles/1734-tablica-sochetaniya-

yefirnyx-masel.html

11. Huang, K., Liu, R., Zhang, Y., & Guan, X. (2021). Characteristics of two
cedarwood essential oil emulsions and their antioxidant and antibacterial activities.
Food chemistry, 346, 128970. https://doi.org/10.1016/j.foodchem.2020.128970

12. Mancianti, F., & Ebani, V. V. (2020). Biological Activity of Essential
Oils. Molecules (Basel, Switzerland), 25(3), 678.
https://doi.org/10.3390/molecules25030678

13. Matsubara, E., Tsunetsugu, Y., Ohira, T., & Sugiyama, M. (2017).

Essential Oil of Japanese Cedar (Cryptomeria japonica) Wood Increases Salivary

Dehydroepiandrosterone Sulfate Levels after Monotonous Work. International
journal of environmental research and public health, 14(1), 97.
https://doi.org/10.3390/ijerph14010097

14. Mutlu-Ingok, A., Devecioglu, D., Dikmetas, D. N., Karbancioglu-Guler,

F., & Capanoglu, E. (2020). Antibacterial, Antifungal, Antimycotoxigenic, and
Antioxidant Activities of Essential Oils: An Updated Review. Molecules (Basel,
Switzerland), 25(20), 4711. https://doi.org/10.3390/molecules25204711

15. Peru¢, D., Gobin, I., Abram, M., Brozni¢, D., Svalina, T., Stifter, S.,

Staver, M. M., & Ti¢ac, B. (2018). Antimycobacterial potential of the juniper berry
essential oil in tap water. Arhiv za higijenu rada i toksikologiju, 69(1), 46-54.
https://doi.org/10.2478/aiht-2018-69-3085

16. Rhind, Jennifer Peace Rhind. Essential Oils — A Handbook for
Aromatherapy Practice, 2nd ed., 2012, p. 236.



https://doi.org/10.1080/14786419.2016.1219860
https://doi.org/10.3389/fpls.2019.00012
https://www.vivasan-ukraine.com.ua/articles/1734-tablica-sochetaniya-yefirnyx-masel.html
https://www.vivasan-ukraine.com.ua/articles/1734-tablica-sochetaniya-yefirnyx-masel.html
https://doi.org/10.3390/molecules25030678
https://doi.org/10.3390/ijerph14010097
https://doi.org/10.3390/molecules25204711
https://doi.org/10.2478/aiht-2018-69-3085

39
17. Tariq, S., Wani, S., Rasool, W., Shafi, K., Bhat, M. A., Prabhakar, A.,
Shalla, A. H., & Rather, M. A. (2019). A comprehensive review of the
antibacterial, antifungal and antiviral potential of essential oils and their chemical
constituents against drug-resistant microbial pathogens. Microbial pathogenesis,
134, 103580. https://doi.org/10.1016/j.micpath.2019.103580
18. The United States Pharmacopoeia 37: The National Formulary 32. New
York, 2014. 2569 p.

19. Thuja  occidentalis.  Emexktponmii  pecypc. Pexum  gocrtymy:
https://en.wikipedia.org/wiki/Thuja_occidentalis (date of application2 nucronana
2021 p.).

20. Tisserand, Robert and Rodney Young. Essential Oil Safety, 2014, p. 448.

21. bapanoa U. K Bompocy o kadectBe u BbIOOpe 3pupHbIx macen / .
bapanosa, FO. becnanas, 0. Kosryn // HyBens Octetux, Ne 2 (96), 2016 — c. 2-7.

22. bapanoBa L.I.  Apomarepamisa. @apmayeemuuna  eHYuKIONeoisi.
Enextponun pecypc. Pexum JOCTYIIY:

https://www.pharmencyclopedia.com.ua/article/2874/aromoterapiya  (date  of

application11 sxoBtHs 2021 p.).

23. JlepxaBua @apmakones Ykpainu : B 3 T. / Il «YkpaiHncbkuii HayKoBHiA
dbapMakoneitHui EHTP AKOCTI JTIKAPCHKUX 3ac00iB». 2—e BU. XapkKiB : JlepkaBHe
TIANPUEMCTBO  «YKpPAiHCHbKUW  HAYKOBHM  (hapMakoONeWHWid IIEHTP  SIKOCTI
JiKapchKux 3aco0iBy, 2014. T. 2. 1125 c.

24. JlepxaBua @apmakornies Ykpainu : B 3 T. / Il «Ykpaincbkuii HayKoBHiA
dbapmakoneiHu EHTP SKOCTI JIKapChKUX 3ac00iBY». 2—e Bu. Xapkis, 2015. T. 1.
1135 c.

25. JlepxaBHuii peecTp TKapChKUX 3aco0iB. URL:
http://www.drlz.com.ua/ibp/ddsite.nsf/all/index?opendocument (mara 3BepHECHHS:
10.12.2020).

26. Xypasens 1. O. Erepui omii. ®@apmayesmuuna eHyuxioneois.

Enexkrponuit pecypc. Pexum JNOCTYILY:


https://doi.org/10.1016/j.micpath.2019.103580
https://en.wikipedia.org/wiki/Thuja_occidentalis
https://www.pharmencyclopedia.com.ua/article/2874/aromoterapiya
http://www.drlz.com.ua/ibp/ddsite.nsf/all/index?opendocument

40
https://www.pharmencyclopedia.com.ua/article/2386/eterni-olii (date of

application12 nmucronana 2021 p.).
27. Kpituata I'.I. Aepoditorepania. Dapmayesmuuna eHyurioneois.
Enexrponun pecypc. Pexum JIOCTYILY:

https://www.pharmencyclopedia.com.ua/article/2649/aerofitoterapiya  (date  of

application11 sxoBtHs 2021 p.).
28. KoanmboB B.M. Lutpyc. @apmayesmuuna enyuxionedis. EnexTpoHuit
pecypc. Pexum JOCTYILY:

https://www.pharmencyclopedia.com.ua/article/157/citrus (date of applicationll

xoBTHA 2021 p.).
29. Kpusopyuko  O.B.  Xamomina  mikapchka. Dapmayesmuuna
EeHYUKIONeOisl. Enextponun pecypc. Pexum JIOCTyMYy:

https://www.pharmencyclopedia.com.ua/article/170/xamomila-likarska (date of

application10 sxoBtHs 2021 p.).

30. Jlikapcwki 3acobu. PapmarneBtuuna po3pooka (ICH Q8) : Hacranoma
CT-H MO3VY 42-3.0:2011. Kui : MO3 Vkpainu, 2011. 13 c. (Crangapr MO3
VYkpainn).

31. Mapmoza A. T. Crarucrtuka : nigpyunuk. Kuis : Enera—H, KIIT, 2009.
C. 257-284.

32. Pynmenr M. P. AcmekTu BUKOpUCTaHHS KeapoBoi edipHOi oimii B
anTeyHid mnpaktuii. DyHIaMeHTaNbHI Ta NTPUKIATHI IOCTIHDKEHHS Yy Traiysi
dapmaneBTHuHOi TexHoJorii: Marepianu | Mixnap. Hayk.—TIpakT. KOHG., M.
Xapkis, 13 xxoBT. 2021 p. Xapkis : Bun-so H®aV, 2021.- c. 169-170.

33. Pynnens M. P. O6rpyHTyBanHs BHOOpY TUIly e(ipHOi oii Keapy s
po3pobku aHTHMOakTepianbHOoro wmmia CydacHl JOCSTHEHHS (apMarieBTUYHOI
TexHojorii 1 6iorexHomyorii: martepianmu IX MixnHap. HayK.—TpakT. KOoH(., M.
Xapkis, 11-12 nucron. 2021 p. Xapkis : Bug-sBo HdaV, 2021. — c. 184-186.

34. ComopgoBanuenko H.M. Xusunsga. @apmayeemuuna enyuxioneois.

Enexrponnuii pecypc. Pexxum IOCTyIY:


https://www.pharmencyclopedia.com.ua/article/2386/eterni-olii
https://www.pharmencyclopedia.com.ua/article/2649/aerofitoterapiya
https://www.pharmencyclopedia.com.ua/article/157/citrus
https://www.pharmencyclopedia.com.ua/article/170/xamomila-likarska

41
https://www.pharmencyclopedia.com.ua/article/1626/zhivicya (date of

application11 sxoBtHs 2021 p.).

35. Cratuctuka : migpyud. / C. C. I'epacuMeHko Ta iH. ; MiJ HAayK. pea.
C. C. I'epacumenka. 2—e Bu., nepepo0O. 1 gom. Kuis : KHEY, 2000. 467 c.

36. Teopis craructuku : HaBY. 1ociO. / I'. I. MoctoBuii Ta iH. XapkiB : Bua—
Bo Xap. PI YA IV «Marictp», 2002. 300 c.

37. ®apmakoTepanus : yueO. I CTYJIEHTOB By30B. 4—e W31., mepepad u
mon. / b. A. Camypa u ap. ; nmox pea. b. A. Camypbl. XapbkoB : 3050TbhIC
ctpanuuel, 2010. 800 c.

38. I'iriena pyk ans wmeaukiB. lLleHtp rpomancekoro 3m0poB’ss MO3

VYkpainu. Enexkrponnuii pecypc. Pexxum moctymy: https://phc.org.ua/news/gigiena-

ruk-dlya-medikiv (date of application4 sxoBtHs 2021 p.).
39. l'iriena  pyx: ans yoro mutu pyku? KII "IHIEHTP ITEPBUHHOI
MEJANKO-CAHITAPHOI JOIIOMOI'U" YKUTOMUWPCBHKOI MICBKOI PAJIU

Enexrponnuii pecypc. Pexxum poctymy: https://likar.center/items/gigiyena-ruk-

dlya-chogo-miti-ruki/ (date of application4 sxostas 2021 p.).

40. I'uruena pyk u npepoTBpamicHue uHdekuii. Memoral Sloan Kettering
Cancer Center. EnextponHuit pecypc. Pexxum JOCTYIIY:

https://www.mskcc.org/ru/cancer-care/patient-education/hand-hygiene-preventing-

infection (date of application4 »xostast 2021 p.).


https://www.pharmencyclopedia.com.ua/article/1626/zhivicya
https://phc.org.ua/news/gigiena-ruk-dlya-medikiv
https://phc.org.ua/news/gigiena-ruk-dlya-medikiv
https://likar.center/items/gigiyena-ruk-dlya-chogo-miti-ruki/
https://likar.center/items/gigiyena-ruk-dlya-chogo-miti-ruki/
https://www.mskcc.org/ru/cancer-care/patient-education/hand-hygiene-preventing-infection
https://www.mskcc.org/ru/cancer-care/patient-education/hand-hygiene-preventing-infection

Appendixes



43

Appendix A

NdllL‘( dl Ul"\Uall; of Pharmacy

PASLPB THYHMMK

Department of Technologies of
Pharmaceutical prepﬂramnC

KADEN0E TeXnON ¥ (DGOMALEE THUYNKX MDENApaTe

CERTIFICATE o013

:"’ U:lo'f,ﬂ_u
This is to certify that

El Amrani Houda

has participated in the X International Scientific-Practical Conference
Boas(no) ywacTe ¥ X MsHapDOogH HOyKCEO-TIDOK THLM KOMGDEDEHUT
“"MODERN ACHIEVEMENTS OF PHARMACEUTICAL TECHNOLOGY"

«CYYACHI AOCArHEHHA OAPMALIEBTH‘-IHOI' TEXHONOrI»

dedicated to the 60th anniversary of the birth of Doctor of Pharmaceutical Sciences,
Professor Gladukh levgenii Volodymyrovych

ONCEREHOT CNL(‘\U O ., Pu's nq:\‘u:'-rﬁ-ﬂ AORTOOO (:T.\:‘u."\ BTt HOYY

ecopa Mnageo Esrens Bonogwepoara

M‘-ml.zz“ozs. Kharkiv, Ukrine

3 rvmy Xoxrwa Yarossa
R DOwy, ACrvim, DM

Alla KOTVITSKA

1 . W NT L LA
AlNag KL OILbKA

:‘Remrofthamm prof.
- vop HOAY, npod;

Head of the Depanmeutof
Technologies of Phan
preparatlons prof.

3BINvEaY Kades 10 T

/_— Oleksandr KUKHTENKO

(DADMEUEETIMNHMX NOENSOATIB, N CaRAD K¥Y X | &4 1K)



44

Appendix B

MIHICTEPCTBO OXOPOHW 3Q0POB'A YKPAIHA
MIHICTEPCTBO OCBITH | HAYKW YKPAIHN

HALIIOHANBHWIA SAPMALEBTVUHAA YHIBEPCUTET
HALIOHANBHA AKALEMIA HAYK BULLOT OCBITK YXKPATHA
KASEOPA TEXHONOM IV @SAPMALIEBTVHHUX NPENAPATIB

MINISTRY OF HEALTH OF UKRAINE
MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE
NATIONAL UNIVERSITY OF PHARMACY

NATIONAL ACADEMY OF HIGHER EDUCATION SCIENCES OF UKRAINE
DEPARTMENT OF TECHNOLOGIES OF PHARMACEUTICAL PREPARATIONS

X MDKHAPO[IHA HAYKOBO-NPAKTUYHA KOHOEPEHLIA
«CYYACHI JOCANHEHHA ®APMALIEBTU4YHOI
TEXHONOTr1I»

npuceaYeHa 60-piuyio 3 AHA HaAPOAXKEHHA AOKTOpa (hapMaUeBTUYHUX HaYK,
npocecopa MNapnyxa €eredina Bonoaummuposuya

X INTERNATIONAL SCIENTIFIC-PRACTICAL CONFERENCE
«MODERN ACHIEVEMENTS OF PHARMACEUTICAL
TECHNOLOGY»

dedicated to the 60th anniversary of the birth of Doctor of Pharmaceutical
Sciences, Professor Gladukh levgenii Volodymyrovych

36IPHUK HAYKOBWX NMPALL
COLLECTION OF SCIENTIFIC WORKS

XAPKIB
KHARKIV

2023



45
Appendix B

MIHICTEPCTEO OXOPOHH 3TOPOB"A YEPATHH
MIHICTEPCTBO OCBITH | HAVEH YEPATHH
HALIOHAJIBHHA ®APMALIEBTHYHHHA YHIBEPCHTET
HAIIOHATTEHA AKANEMIA HAVK BHIOI OCBITH VEPATHH
KAD®E/IPA TEXHOJIOTTH GAPMALIEBTHYHHX ITPENTAPATIB

MINISTRY OF HEALTH OF UKRAINE
MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE
MATIONAL UNIVERSITY OF PHARMACY
NATIONAL ACADEMY OF HIGHER EDUCATION SCIENCES OF UKRAINE
DEPARTMENT OF TECHNOLOGIES OF PHARMACEUTICAL PREPARATIONS

X MEDKHAPOJHA HAYKOBO-ITPAKTHYHA KOH®EPEHLILA
«CYUYACHI JIOCATHEHHS ®APMALIEBTUYHOI
TEXHOJIOI 1I»
npHcEA4eHa 60-piudio 3 THA HAPOKEHHHA
JoKTOpa hapMalleBTHYHHX HayK,

npoecopa [magyxa Cerenis BonoguMuposn4a

X INTERNATIONAL SCIENTIFIC-PRACTICAL CONFERENCE
«MODERN ACHIEVEMENTS OF PHARMACEUTICAL
TECHNOLOGY »
dedicated to the 60th anniversary of the birth of

Doctor of Pharmaceutical Sciences,

Professor Gladukh Ievgenn Volodymyrovych

3EIPHHEK HAYKOBHX IMTPAILL
COLLECTION OF SCIENTIFIC WORKS

XAPKIB
KHARKIY
2023



46

Appendix B
VIK: 615.1
© Hday, 2023
Peaaxuiiina koaeris:
npod. Korsiusxka A A, npod. Bragumsuposa LM, npodr. Kyxrenxo 0.C,
aou. Coanparos JLIL
Cyuacni  jgocarsenns  dapmanesruqnol  rexmonorii | marepiaan X MmbxHap.

HAYK -npakt. koud., npuceryd. 60-piuuio 3 AuR Hapomk. A-pa (apmaucst. Hayk, npod.
IMmaayxa €srenia Borogumuposnya, s Xapxis, 10-11 tpas. 2023 p. — Xapkis : H®aV,
2023.-292c.

Modern achievements of pharmaceutical technology - Collection of X International
Scientific-Practical Conference, dedicated to the 60th anniversary of the birth of Doctor
of Pharmaceutical Sciences, Professor Gladukh levgenii Volodymyrovych, Kharkiv,
May 10-11, 2023. — Kharkiv : NUPh, 2023. - 292 p.

36ipuuk micrirs marepiann X Mixkuapoauol sayxoso-npaxktiuynol kondepenuii «Cyuacui
AOCATHEHHR (PUPMAUCBTHYHOT TEXHOIOTT, NPUCBRYEHOT 60-piuHI0 3 JHA HAPOLKCHHA JOKTOPA
dapmanestanux Hayx, npodecopa [Mmaayxa €srenin Bonommauposnya (10-11 rpasus 2023, m.
Xapxis).

Po3rsuyTo TEOPETHHHI TA NPAKTHYHI ACHEKTH PO3POOKH, BUPOOHMUTEL, NEPCNEKTHBH
CTBOPEHHA, KOHTPOIK RKOCTI, CTAHJAPTHIAIT Ta peanmaumli NIKAPCHKHX 3aco0iB NPHPOLHOTO,
CHHTETHYHOIO Ta GIOTEXHONOMYHOIO NOXOKCHHA HA CYMACHOMY CTANl ¥ NPOMHCIOBHX YMOBAX Ta
CKCTEMIOPAILHMX  MKAPCEKMX  3aC0018, NHTAHHA NUIOTOBKM 300VBAYIE BHILOT OCBITH 32
ocsituiMu  nporpavamit  «@apmamiay,  «Texuonorii  dapmauesTHuHnX  npenaparis»,
«biorexnonorian, «llpomuciosa Giorexnonoriay, «DapManesTHyna HIOTEXHOIOME) TOLO.

Jas mmMpoKoro Kona HayKOBUIB, cniBpOOITHMKIE (apManeBTHyHuX Ta GlOTEXHONOrIMHUX
MANPHEMCTB, HAVKOBO-AOCHUIHMX  YCTAHOB, (apMauesTHqHux  ipM, HAYKOBO-NEAArONTHHUX
NPAIBHUKIB JAKIAA18 BULLOT OCBITH.

Collection contains materials of the X Intemational Scientific-Practical Internet-Conference
«Modemn achievements of pharmaceutical technology» dedicated to the 60th anniversary of the
birth of Doctor of Pharmaceutical Sciences, Professor Gladukh levgenii Volodymyrovych (May
10-11, 2023, Kharkiv).

Theoretical and practical aspects of development, production, prospects of creation, quality
control, standardization and realization of medicines of natural, synthetic and biotechnological
origin at the present stage in industnal conditions and extemporancous medicines, questions of
preparation of applicants for higher education on educational programs "Pharmacy", “Technologies
of pharmaceuticals”, "Biotechnology”, "Industrial biotechnology”™ and “Pharmaceutical
biotechnology", etc are considered.

For a wide range of scientists, employees of pharmaceutical and biotechnological
enterprises, research institutions, pharmaceutical companies, teachers of higher education
institutions.

Peororecin ne 3a8x0u nOOLAE NOZIROU GBMOpIs cmame.

Asmopu onyaTiKoearux Mamepiate HeCYnb NOSHY 8I0NOEI0ATEHICTEL 3G NIOGID,
MOUHICHTE HABEOEHIX haxmis, Yumam, CMmpPUMaHUX OaRUX, BUCHOBKIA, BTACHIUX
LMEH Ma IR s10eMocmei.

Mamepiamw nodawomsci MoOE0W opuziHaty.




47

Appendix B

wlCyupcHl qocHrHeHs dapuagesTiaEol Texdonoriie (10-11 tpasua 2023 po, m. Xapxie)

SUBSTANTIATION OF THE COMPOSITION OF ANTI-BACTERIAL SOAP
WITH A COMPLEX OF ESSENTIAL OILS
Semchenko Kateryna, EI Amrani Howda
Mational University of Pharmacy, Kharkiv, Ukraine

Introduction. In modern conditions of the spread of respiratory diseases, hand
hygiene requires a responsible approach from both medical and pharmacy workers
and patients. Compared to ordinary soap, antibacterial soap has many advantages as a
reliable barrier to the entry of pathogens of viral and infectious diseases.

The aim of the study. The aim of our work 15 to develop an antibacterial soap
based on ingredients of natural onigin, where the active pharmaceutical ingredients
are a mixture of essential oils of cedar, chamomile, and orange.

Methods of research. The research used methods of analysis and
generalization of scientific literature data.

Main results. Cedar il 15 a unigue essence that has been used by people since
ancient Egypt. Cedar is mentioned in ancient manuscripts, where it is called a symbol
of abundance and fertility. There is talk about a wonderful tree in the Old Testament.
Noah's ark was built from gopher (that's what cedar was called in ancient times). The
wood was used for making sarcophagi, building palaces and temples.

Like all representatives of the Conifer family, cedar essential oil has powerful
antiseptic and antiviral properties. The properties of cedar essential o1l and its use
depend on the chemical composition of the substance. Researchers single out a large
group of aleohols of the class of terpenes (cedrol), turpentine hydrocarbons
(cadinene); trace elements and vitamins (more of them are contained in nut o1l, but
they are also present in essential ol).

Cedar essential oil has an effective anti-inflammatory, hormone-regulating,
diuretic, analgesic effect, eliminates tremors and nervous tremors, promotes quick
and effective wound healing and skin recovery after inmjuries, improves blood
circulation and increases work capacity.

Mevertheless, this essential o1l has certain application features. When applhed
directly to the skin, cedar essential o1l usually causes a mild buming sensation. There
15 practically no allergic reaction of the skin to it, but individual intolerance to the
smell may appear a few minutes after application.

Also, it cannot be taken simultaneously with alcohol, during a course of
chemotherapy and by pregnant women. Since cedar essential oil stimulates
performance and increases activity, it cannot be used in hyperactive states and
increased anxiety.

Cedar essential oil acts as a wound-healing and bactericidal agent for the skin.
Thanks to the large amount of vitamin E in the composition of the oil, the vitamin of
youth, the skin products perfectly remove dryness and peeling, making the skin
elastic and shiny. Small wrinkles will simply disappear atter a few applications of the
cosmetic product with the miraculous o1l of delicious walnut.

When processing literary sources, it was established that the use of cedar
essential oil is limited due to its high volatility and poor solubility in water. To solve
this problem, the authors prepared two types of oil-in-water cedar essential oil
emulsions, including cedar essential oil nanoemulsion (CEQ-NE) and cedar pickering
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aCysacHl jocaraenns dapsanestiaaol Texsonoriis (10-11 rpasas 2023 p., s Xapxis)

essential oil emulsion (CEO-PE). CEQ-NE with 5% surfactant had a smaller particle
size (13514 = 1.1 nm) and a higher absolute zeta potential (32.75 mV) compared to
CEQ-PE (1% starch), whose particle size was 626.2]1 £ 6.05 nm, zeta potential was
2758 mV. The stahility of CEO-NE and CEQ-PE was tested by multiple light
scattering, and the results showed that the turbiscan stability index (TSI) value of
CECQ-ME was much lower than that of CEQ-PE. CEQ-NE and CEQ-PE exhibited
higher free radical scavenging activity, iron-reducing power, and antibacterial ability
than CEQ itself. These results indicate that emulsification 15 a feasible method to
expand the application of CE(.

S0, on the basis of the comducted research, it was established that for the
further development of soap with an antibactenal effect, it 15 adwvisable to use the
essential o1l of the Atlas or Himalayan cedar, of the therapeutic grade type.

It 15 known that essential o1l of cedar belongs to oils with low volatility.
Possible combinations of cedar essential o1l with other oils are described in table 1.

Table 1
Compatibility of essential oil of cedar
Eagenial oil Compatibility and volatlny of other essential oals
highly volstile pramge, bergamol, clary sage
Cedar essential ol medium volatle cvpress, jumiper, chamomile, pine, black pepper
fow vodatile liasming, ginpes

The classic scheme of preparing an aromatic composition involves mixing
essential oils with different volatility in equal proportions. In order to strengthen the
antibacterial effect of the soap, it is advisable to add essential oils of chamomile and
orange to the essential oil of cedar. The combination of selected essential oils will
provide a powerful antibacterial effect, as well as have reparative and wound-healing
properties.

After processing data from scientific literature and recommendations for the
preparation of medical and cosmetic products, we suggest the following composition
of spap with an antibacterial effect based on API of natural origin (table 2).

Table 2
Composition of soap with an antibacterial effect
[ngzredient Chuantity, ¢

Coeonut ol 135
live oil 510
Purafied waier 24 ml
Bodiam hydroxide R ]
Cedar essential oil {5
Chamoemale essential oal L5
Drange essential ol 0.5

Totally 10400

Conclusions. On the basis of the conducted research composition of soap with
an antibacterial effect is based on API of natural origin was substantiated.

193



D A 2.2.1-32-366
National University of Pharmacy

Faculty for foreign citizens’ education
Department pharmaceutical technology of drugs

Level of higher education master

Specialty 226 Pharmacy, industrial pharmacy
Educational program Pharmacy

APPROVED

The Head of
pharmaceutical
technology of drugs
Department

Lilila VYSHNEVSKA
“ 28 ” September_ 2022

ASSIGNMENT
FOR QUALIFICATION WORK
OF AN APPLICANT FOR HIGHER EDUCATION

Houda EL AMRAINI

1. Topic of qualification work: «Development of the composition of antibacterial soap with a
complex of essential oils», supervisor of qualification work: Kateryna SEMCHENKO, Doctor of
Pharmacy, assoc. prof.

approved by order of NUPh from “6°*” of February 2023 Ne 35

2. Deadline for submission of qualification work by the applicant for higher education: April
2023.

3. Outgoing data for qualification work: the work is devoted to the development the composition
of antibacterial soap on the basis of the complex of essential oils.

4. Contents of the settlement and explanatory note (list of questions that need to be developed):
= to study modern recommendations for hygienic treatment of hands;

= to analyze the range of products in the form of soap with antibacterial properties;

= to develop the composition of antibacterial soap with a complex of essential oils;

= to justify the technology of manufacturing soap of the proposed composition.

5. List of graphic material (with exact indication of the required drawings):
Tables — 8, figures —7




6. Consultants of chapters of qualification work

Chapters | Name, SURNAME, position of consultant Signature, date
assignment | assignment
was issued | was received

1 Kateryna SEMCHENKO, associate professor of 28.09.2022 | 28.09.2022

higher education institution of pharmaceutical
technology of drugs department

2 Kateryna SEMCHENKO, associate professor of 17.11.2022 | 17.11.2022
higher education institution of pharmaceutical
technology of drugs department

3 Kateryna SEMCHENKO, associate professor of 19.12.2022 | 19.12.2022

higher education institution of pharmaceutical
technology of drugs department

7. Date of issue of the assignment: «28» September 2022

CALENDAR PLAN

Ne 3/m Name of stages of qualification work Deadline for the stages Notes
of qualification work

1  [Topic selection September 2022 done

2  |Literature data analysis October 2022 done

3 [Conducting experimental research October-December 2022 done

4 Work design UJanuary-March 2023 done

5  [Submission of finished work to the commission  |April 2023 done

An applicant of higher education

Supervisor of qualification work

Houda EL AMRAINI

Kateryna SEMCHENKO




BUTHAI 3 HAKA3Y Ne 35
Mo Hauionansuomy papmManeBTHHHOMY YHIBEPCUTETY
Bia 06 motoro 2023 poxy

HWKYEHABEACHUM CTyaeHTam 5-ro Kypey 2022-2023 HaByajibHOrO poKy. HaB4YaHHs 3a
OCBITHIM CTYNEHEM «MaricTp», ranysb 3HaHb 22 OXOpOH& 3A0pOB’f. cneuiaibHocTi 226 —
(hapmauis, npomucnosa dapmauis, ocsiTHs nporpama — hapmartis, aeHHa Gopma 3100yTTa OCBiTH
(TepmiH HasuanHs 4 poku 10 micauis ta 3 poxu 10 micsilis). siki HaBYAIOTBCA 3a KOHTPAKTOM.
3aTBEPANTH TEMH KBai(hikalilHUX poOIT:

[pizuie | Tema kBanidikauinHoi poboru [locaa. " Peuensent
CTyAeHTa NpI3BMILE Ta | KBajiQikaiinHot
imiianm | poboTH
L - | KepiBHuka |
~* noxkadeapi anreynoi rexnoaoriv gikis -
Enb Ampani | Po3pofka cknaay Development of the | nou. JIo1L.
| Xyaa anTHbakTepiasbHOro - composition of - Cemuenko K. B. | bypsik M. B.
MIJIa 3 KOMIJEKCoM | antibacterial soap |
edipHux o with a complex of |

| essential oils




D A2.8-47-110
BHCHOBOK

Kowmicii 3 akagemiunoi 106po4yecHoCTi NPo NpoBeeHy eKCNepTH3Y
1010 AKAAeMIYHOro maariaty y kajidikauiiinii podori
3100yBava BHIOI OCBITH

Ne 112323 Bin «17 » xsitHa 2023 p.

[IpoananizyBaBuiH BHUIYCKHY KBanidikailiiHy poOOTy 3a MariCTepcbKHM pIBHEM

3no0yBaya Buioi ocBiTH JeHHoi ¢opmu HaByanHs Eas Awmpani  Xyza,
®dm18(5,04)

5 Kypcy, awn-06 rpynm, cremianbHocTi 226 Mapmanis, npomucinosa (apmaris, Ha

Temy: «Po3pobka cknany anTHOaKkTepiaJbHOrO MHIa 3 KOMIUIEKcoM edipHUX o /

Development of the composition of antibacterial soap with a complex of essential oils»,

Kowmicis 3 akagemiunol 700pouecHOCTI AliflIa BACHOBKY, 1110 poboTa, npejcTaBicHa

no ExzamenaniiiHoi KoMmicii Ans 3aXMCTy, BHKOHaHa CaMOCTIHHO 1 HE MICTHTH

€JIEMEHTIB aKaJIeMIYHOrO IuiariaTy (KoMmiasuii).

IN'onoBa komicii,

npogecop Inna BJJAJIHMHPOBA

2%
25%



@D A 2.2.1-32-353
REVIEW

of scientific supervisor for the qualification work of the master's level of
higher education of the specialty 226 Pharmacy, industrial pharmacy

Houda EL AMRAINI
on the topic: «Development of the composition of antibacterial soap with a

complex of essential oils»

Relevance of the topic.

Hygiene has always been one of the relevant topics. Basically, the current level on
respiratory diseases is extremely high. The frequency of SARS, influenza and
COVID leaves no doubt in the urgent search of effective and safe method for hand
washing. The existing range of antibacterial soaps in Ukraine do not meet the
demands of the customers and show quite low level of safety due to the active use
of synthetic antibacterial agent. Thus, the development of new domestic soap based
on the active pharmaceutical ingredients of natural origin is relevant and timely
task of the modern Ukrainian pharmaceutical science.

Practical value of conclusions, recommendations and their validity.

The practical value of the work is based on the study of physical and chemical,
pharmaco-technological, economical and statistical studies of essential oils and
samples of the soap obtained on their basis. The author successfully justified the
composition and technology of antibacterial soap with a complex of essential oils.
The calculated cost of the soap proved that it is a compatible remedy on the field of
antibacterial soaps in Ukraine.

Assessment of work.

The successful solution of tasks enabled the author of the qualification work to
achieve the goal and obtain practical and theoretical results. The work was done at

a sufficient scientific level, which indicates the author’s ability to work with



literary sources, analyze, systematize and generalize the experimental data
obtained.

General conclusion and recommendations on admission to defend.

The qualification work of Houda EL AMRAINI meets all the requirements for
qualification works and can be presented for the defense at the Examination

Commission of the National University of Pharmacy.

Scientific supervisor Kateryna SEMCHENKO

«12» April 2023
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Relevance of the topic.

Nowadays, hand hygiene requires a responsible approach from both medical and
pharmaceutical workers and patients due to the spread of respiratory diseases.
Compared to ordinary soap, antibacterial soap has many advantages as a reliable
barrier to the entry of pathogens of viral and infectious diseases. On the other hand,
the constant use of antiseptics leads to a violation of the natural microbiological
balance of the skin and the habituation of the pathogenic microflora to the
antibacterial agent. Therefore, it is extremely important to use products of natural
origin, namely essential oils, to treat the skin of the hands to ensure a powerful
antibacterial effect with minimal damage to the natural microflora of the hands and
the absence of the problem of habituation among pathogens.

Theoretical level of work.

The applicant for higher education conducted analysis of modern scientific
literature about approaches of hand hygiene and prospects of diverse essential oils
usage. The experimental part included justification of composition of essential oils
and soap samples on their basis as well as extemporal technology of preparation.
The author conducted the economic research in the direction of approximate cost
calculation of 100.0 g of the soap to determine competitiveness of the developed
soap.

The author’s suggestions on the topic of research.

It was determined that it is advisable to use essential oil of the Atlas or Himalayan

cedar, of the therapeutic grade type. To enhance the antibacterial effect, cedar



essential oil should be combined with chamomile and orange essential oils. The
laboratory technology of preparation is justified and described.

Practical value of conclusions, recommendations and their validity.

A medicinal and cosmetic product with an antibacterial effect based on a complex
of essential oils of cedar, chamomile and orange in the form of soap is offered.
Disadvantages of work.

There are incorrect expressions and grammatical errors in the work.

General conclusion and assessment of the work.

The qualification work of Houda EL AMRAINI based on the results of research
and volume of the experiment performed can be presented for the defense at the
Examination Commission of the National University of Pharmacy.

Reviewer assoc. prof. Marina BURYAK
«19» April 2023
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edipaux omiii/Development of the composition of antibacterial soap with a
complex of essential oil» (raykosuii kepiBauk nou. Karepura CEMUYEHKO).

YXBAJIWJIN: PexomeHnmyBaTu 0 3aXUCTY KBaMi(ikaiiitHy poOoTy.
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HAIIOHAJIbHUM ®APMAIEBTUYHUI YHIBEPCUTET

MOJIAHHS
T'OJIOBI EK3AMEHAIIHHOI KOMICH
IIOJI0 3AXHUCTY KBAJII®IKAIIMHOI POBOTH

Hanpasnsierscs 3100yBau Bumoi ocBita Xyzaa EJIb AMPAHI no 3axucty kBamidikamiifaoi
poboTtu

3a rainy33io 3HaHb 22 OXOpoHa 3710pOB’s

crnenianpHicTio 226_Dapmarnis, npomuciona GapMmaitis

OCBITHBOIO Nporpamoro Papmaiiis

Ha Temy: «Po3pobKa ckiaay aHTHOaKTepi1aJbHOTrO MUJIA 3 KOMIUIEKCOM e(ipHUX OJIii»

Kaauigixariitna poboTa 1 peneHsist J0Jar0ThCsl.

Jlexan daxynprety / Citmana KAJTAMYEBA /

BucHoBOK KepiBHHKA KBaJidikaniiiHoi podoTH

3no0yBau Bumoi ocBith Xyna EJIb AMPAHI npencraBmia kBamidikaiiitHy poOoTy, sika

32 00’€MOM TEOPETHMYHUX 1 MPAKTHYHUX JOCITI/DKCHb IIOBHICTIO BIJMOBITAE BUMOTaM 0
odopmMIteHHs KBaJTi(DiKaIiiHUX POOIT.

KepiBuuk kBamidikariiiftHoi podoTn

Karepuna CEMYEHKO

«12» xBitH 2023 .

BucHoBok kadeapu npo kBajgidikaniiiny poodory

Kpamigikaniiiny poboty po3risHyTto. 3m00yBau Bumoi ocitu Xyna EJIb AMPAHI
JIOITYCKAEThCS 10 3aXUCTY JlaHoi KBamidikauiiHoi poboTn B Ex3aMeHariifHii komicii.

3aBimyBauka kadenpu
anTeYyHOl TEXHOJIOTIT JIKIB

Jlinis BUIIHEBCBKA

«26» xBiTHS 2023 poky
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